Up to one third of normal individuals experience visual hallucinations prior to falling asleep or immediately following arousal. These hypnagogic and hypnopompic hallucinations occur in a variable frequency, last few seconds to minutes, and may be as simple as spots of lights, lines or geometric patterns to complex images such as faces, figures of real or bizarre humans or animals, objects or scenery. Associated emotional reaction to these complex images may be neutral, pleasant, or sometimes extremely frightening 2 . In addition to these physiological sleep-related hallucinations, unreal visual perceptions may be associated with a variety of abnormal conditions such as sight deprivation, some paroxysmal disorders as narcolepsy-cataplexy syndrome, migraine and partial epilepsy; brainstem and thalamic lesions; Parkinson's disease and Lewy body dementia; affective disorders, schizophrenia and other psychoses; effects of hallucinogenic drugs; and alcohol, barbiturate and benzodiazepine withdrawal 2, 3, 4, 5, 6, 7, 8 . As perceptual disturbances are a hallmark of severe mental disorders, complex visual hallucinations are a common finding in psychiatric setting. In schizophrenia and other psychoses complex visual hallucinations accompany auditory hallucinations, and in contrast to those occurring in mentally healthy people they are often present throughout waking hours, and have less insight and more paranoia. In most patients, a careful medical history and physical examination will provide key elements to initially distinguish mentally-sick from mentally-healthy individuals, and then attain, in both situations, accurate diagnosis underlying the defective visual perception.
Two different pathophysiological mechanisms to explain the phenomenology of the visual hallucinations as a result of a wide variety of conditions have been proposed. Visual hallucinations in the context of visual sensory deprivation, migraine and epilepsy seem to be caused by direct excitation of the visual cortex or by de-afferentiation. On the other hand, visual hallucinations related to narcolepsy, peduncular lesions, Parkinson's disease and Lewy body dementia, Alzheimer's disease, delirium, schizophrenia and those occurring as drug effects would be caused by pathology and dysfunction of the ascending brainstem cholinergic pathways 9 . In this issue of Arquivos de Neuro-Psiquiatria, Vale et al. 10 , describe a series of eight patients from their hospital Low Vision Department who presented complex visual hallucinations. All patients had poor vision as a result of different eye pathologies. Their unrevealing medical history and neurologic examination, including a battery of cognitive tests, ruled out a list of differential diagnosis as alternative causes for visual hallucinations, and then established the diagnosis of Charles Bonnet syndrome (CBS). This report emphasizes that practitioners need to assess mental and cognitive functions in patients with complex visual hallucinations to rule out psychiatric and cognitive disorders. In addition to CBS, complex visual hallucinations may be experienced by mentally healthy individuals with different neurologic conditions, such as narcolepsy-cataplexy syndrome, peduncular hallucinosis, basilar and familial hemiplegic migraine, and partial epilepsy 2, 11 . Visual hallucinations in mentally healthy people with visual impairment has been known as CBS, since the Swiss naturalist described the case of his grandfather in 1760 and George de Morsier introduced the eponym in 1967 1, 12 . Ironically, Bonnet himself developed the syndrome 13 . Although their pathophysiology is not completely clear visual hallucinations in CBS are ascribed to de-afferentiation of the visual cortex which causes its endogenous activation and spontaneous firing 14, 15 . Hallucinations more often are formed and include images of animals, people or scenes in the presence of a clear sensorium. They are more frequent in the night, poor light, or personal isolation. Sometimes, Lilliputian hallucinations, defined as a visual phenomenon in which a patient views miniature people in lines or groups, often undertaking unusual postures or actions and accompanied by wonder rather than terror are reported by patients 16 . Narcolepsy-cataplexy syndrome is characterized by excess daytime sleepiness, sleep paralysis, cataplexy and hypnagogic hallucinations. The disease is most commonly constitutional and secondary to the specific loss of hypocretin-producing neurons in the lateral hypothalamus, but acquired cases with lesions in the brainstem may occur with features similar to those found in peduncular hallucinosis 5, 17 . Hypnagogic visual hallucinations are associated with drowsiness, lasting seconds to minutes. However, as in CBS insight is well preserved.
The term peduncular hallucinosis has been used to describe complex hallucinations associated with lesions in the brainstem and thalamus 5 . Patients have no alteration of consciousness but abnormal brainstem symptoms may be present. Although the main cause is infarction, hemorrhage and infections have also been found. Hallucinations generally start few days after the event, last minutes but may persist for several hours, to subside a few weeks later. They frequently are absent during the daytime but recur each evening. Patients have insight into the hallucinations and cope with them well. In peduncular hallucinosis, as in CBS, Lilliputian hallucinations are not rare.
Migraine most frequently causes simple visual hallucinations, but complex visual hallucinations may occur in basilar migraine and familial hemiplegic migraine. In contrast to hallucinations in migraine aura, complex visual hallucinations in basilar migraine appear at a late stage of an attack usually following symptoms of brainstem and cerebellar dysfunction or at recovery from coma. They may last hours or days and insight is preserved 2 . Partial epilepsy is also a cause of episodic complex visual hallucinations 2 . Pathological discharges from the visual cortical areas, mainly from posterior parietal and temporal association cortex, may produce brief, recurrent and stereotyped visual hallucinations. The visual phenomena may be the only manifestation of the ictus or they may be accompanied by disturbed awareness, automatisms, sensory and motor abnormalities. The electroencephalogram shows bursts of epileptiform activity over the posterior parietal and temporal association cortex.
As knowledge of the visual hallucinations remains most fragmentary and elusive, clinicians should be aware that a comprehensive evaluation of their patients may provide them with tools to better understand the phenomenon and reduce their burden.
